ISOETES FOUND ON TAIWAN"’ 


Charles E. DkVol<*’ 

On August 22, 1971 two of our graduate students, K.S. Hsu (^S±) and H. J. 
Chang found Isoetes growing in a shallow pond on Seven Star Mountain, 

Chih-hsin-shan (-tSUl). 

For many years pur collectors have searched the ponds and lakes of Taiwan in 
the hope of finding Iso4te$. Since Isoetes japonica A. Br. and I. asiatica Makino grow 
in Japan, 1. sinensis Palmer grows in an eastern coastal province of Mainland China 
(Kiangsu), and I. philippinesis Merr. and Perry grows in the Philippines (Mindanao) 
it has seemed likely that we might find Isoetes in Taiwan. 

The pond in which Isoetes was found is near the northern tip of Taiwan in 
Taipei County. It lies near the top of an extinct volcano at an altitude of about 
1000 m. This pond is seldom visited except by a few hunters and mountain climbers. 
It is small and shallow and during the long dry seasons the water level becomes 
very low but the peaty soil retains the moisture very well. 

In this secluded pond Isoetes grows abundantly and is the dominant aquatic plant. 
Associated with it are: 

Btyxa echinosperma (Clarke) Hook. Eriocaulon formosanum Hay. 

Spkaerocarum malaccense (Trin.) Pilger Monochoria vaginalis Presl 
Fimbrislylis monoslachya (L.) Hassk. Juncus effusus Linn. 

Sfr»>«5 triangulatus Roxb. Nymphoides cristata (Roxb.) 0. K. 

The water in this pond is not used for irrigation as there are no farm homes 
in the vicinity. However most ponds on Taiwan are not so conducive for Isoetes, 
being near farms they are used for alt kinds of purposes and are frequented by 
ducks, geese and water buffaloes. 

We were not greatly surprized to find Isoetes growing on Taiwan, but we were 
surprized that it seems to be different from any other known species, so we are 
naming it I. taiteanensis. Chart Ko. 1 shows the known species of Isoetes growing 
on the ring of islands lying off the coast of Asia. 

Our whole staff has taken a great interest in the discovery of /soe/es on Taiwan. 

Dr. Tseng-chieng Huang (ff*t^t, Head of our Botany Department, and his as¬ 
sistant T. F. Chung (a^H) have made studies and prepared permanent mounts of 
the megaspores and microspores. 

Dr. Chien-chang Hsu (li=aM), Professor of Taxonomy, who has been studying 
the chromosomes of Taiwan plants, together with his assistants have made a study 
of the chromosomes in the root tip. 

Dr. Su-hwa Tsai Chiang (^SSIS), Professor of Plant Anatomy, decided to 
make sections of the sporangia so as to have them for her classes in plant mor* 
phology never expecting to find a sporangium containing two kinds of spores. 

Dr. Chiang took the photos shown on Plate II. 

The discovery of an Isoetes having sporangia containing both megaspores and 
microspores (Plate 2, fig. c) came as a big surprize to us. Alston in his description 

(1) This study was supported in part by a graot from the Biological Research Center of 
Academic Sioica. 

(2) Professor of Botany, National Taiwan University. 
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Chart 1. Geographical Distribution of Isoetes growing on the Pacific 
Islands bordering Eastern Asia 


Section | 

Tuberculatae | ' 


sinensis Palmer 


taiwancnsis DeVoI 
philippinensls Merr. 


I Tuberculatae 

I Reticulatae 


Honshu. Shikoku. Kyushu. Korea 
Mainland China: Kiangsu 

Philippines: Mindanao 


neogulneensls Baker 
habbemensis Alston 


iticulatac | New Guinea: Papua 


(Psilatae) Smooth New Guinea: Wes 


of Isoetaceae in Flora Malesiana (1959 : 63) stated that “sporangia with both megas¬ 
pores and microspores have been reported” but he gave no details and did not state 
what species showed this character. We had also seen Goswami’s report (Goswami, 
1968: 39-40) of sporangia containing two kinds of spores but thought of that as a 
frealc occurrence. 

Latin description: 

Isoetes taiwanensis sp. nov. TUBERCULATAE Pfeiffer. 

Planta aquatica submersa: eorn»o vulgo 3-loba, nonnumquam 4-5 loba; folia numero 
15-90, viridia, 7-17 cm longa, patentissima. basi dilata ct complanala, marginibus 
membranaceus, apice fastigiato; stomata adsunt in parte apicali, ad basim desunt; 
ligula elongato-triangulata; velum brevissimum; fibris periphericis destitute: megas¬ 
porangia exteriora ovalia 2.5mm longa, 2mm lata, interiora magnioris; megasporae 
310-390^< diam., griseae colores cum madidae, albae cum siccae, exosporjj tuberculatis; 
microsporae griseae, ellipticae, 25x15/4, minutissime spinulosae. 

Description of species: Aquatic plants, usually growing submersed, but can live 
on in the damp soil when ponds become nearly dry; stem 3-lobed or occasionally 
4 or 5 lobed; leaves widely spreading, 7 to 24 cm long, in tufts of 15 to 90 or more, 
flattened on upper side, rounded on lower side, base expanded with membranous 
margins, septa appearing on the upper surface as broken white lines, with a few 
scattered stomata near the tips, the stomata opening into the air spaces; (no stomata 
observed on middle and lower portions of cleared leaves); stomata range in size 
from 27.5 to 30/iX20 to 22.5/4; peripheral fibers absent; liguJe elongate, triangular: 
velum rudimentary, very short, only covering the top of the sporangium; megas- 
poranfiura oval, those on outer sporophylls 25x2 mm, inner ones longer, megaspores 
gray when wet, white when dry, tuberculate on basal side, sides adjoining the other 
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megaspbres smooth, 310 to 390 microns in diameter; microspores gray, elliptic, with 
small spines, 25x15 microns; some sporangia contain both megaspores and micro¬ 
spores, the megaspores in these mixed sporangia are slightly smaller than those in 
sporangia containing only megaspores, and the microspores in these mixed sporangia 
are much smaller than in sporangia containing only microspores (these measure 
13x11.5/i rather than 23x15/r); chromosomes 2n=about 22, 

Collections: Taipei County, Chong Hu (rpill). Seven Star Mt. (-tf.Ui) K.S. Hsu 

and H.J. Chang 171S, M.T. Kao 7935, DeVol 8005, C.C. Hsu 11261. 

Type: The specimens collected by K.S. Hsu and H.J. Chang on Aug. 22,1971 were 
the first to be collected, so one of them has arbitrarily been chosen as the holotype 
{Hsu and Chang 1715) and is deposited in the herbarium of the National Taiwan 
University (TAl). We know of no other locality where this species grows so any 
specimen from this pond can be considered as a topotype. 

Fruiting period: All plants collected last year between August and October were 
fruiting. Some specimens collected in November had ripe sporangia, but no speci¬ 
mens were found with sporangia after that date until about the middle of April 
and none of the specimens examined in April had mature spores. 

Chart No. 2 compares the important characters of species known from the Pacific 
islands as well as from Eastern China and India. The reason for considering Indian 
species in this paper is because the Taiwan species is somewhat like them. 

The velum of our new species is very small and would have been overlooked, 
had we not seen it in the sectioned material, since it does not hang down over the 
sporangia. (Plate 2. Figs, a, b.) 

Since our species has warty projections on the megaspores it differs from all 
other species occuring on the islands lying off East Asia except I. beringensis. In 
the description Komarov gave of this species (Komarov 1932: 196) he says that the 
megaspores are about 270/i in diameter and echinate; but in his treatment of the 
Isoetaceae of the U.R. S. S. (Komarov 1934: 127-128) he says the megaspores have 
thick wartlets. We have not seen any specimens of that plant and Komarov’a 
description is brief and his figures are too small to be of much value, He also says 
the stomata of that species are numerous; and ours has very few stomata. 

All the Indian species discussed by Pant and Srivastava (Pant and Srivastava 
1962) except /. panchananii belong to the class Tuberculatae. 

Our species has a rudimentary velum and so does I. dixiiei but that species has 
4 main peripheral strands with 20-30 subsidiary strands and ours has none. Of the 
other Indian species: I. coromandelina, I. indica and /. pantii have no velum, and 
the others have a velum that covers at least half of the sporangium. 

Our species is much like I. pantii in that it has no peripheral fibers, and has 
some sporangia which contain both megaspores and microspores but it differs in 
that the leaves grow erect in /. Pantii (judging by the illustration given (Goswami 
and Arya 1970; p. 36 fig. 1). A second difference is that I. pantii has no velum and 
and a third difference is that both the megaspores and microspores of /. pantii are 
trimorphic, i.e. in the same sporangia there are 3 kinds of spores which differ not 
only in size but also in other characters. (Goswami and Arya 1970: 34 and Table 
on pages 32-23). I. taiwanensis has a rudimentary velum and we have not observed 
megaspores or microspores of different sizes within any of the sporangia containing 
only megaspores or microspores. 

/, coromandelina is like our species in having the same number of chromosomes 
(2n=22> at least according to some reports (Pant and Srivastava, 1%2 see Chart on 
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page 279) and it is also like our species in that its corm pormally has 3 lobes but 
may occasionally have 4 or 5 lobes. I. coromandelina differs from I. taiuianensis 
because it has no velum, and has 4 main peripheral strands and several accessory 
strands. 

We are much indebted to Dr. A. C. Jermy for his help in the study of this 
species. The photos he took for us of the megaspores of I. pantii and I. taiwanensis 
were a very big help us. 

We expect to give additional reports concerning this new species in the near 
future as a number of studies are still in progress. 

In listing the species- of fsoeles of our area and indicating the class to which 
each belonged we came across 1. habbemensis Alston from New Guinea which is 
reported to have smooth megaspores and so does not fit into any of Pfeiffer's four 
sections so we are suggesting the term PSILATAE for that section of Isoete$ which 
has smooth megaspores. 
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